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El ectrical Safety Division Standard Application Procedure -
Application Procedures For Evaluation of M ne-Wde
Monitoring Systenms, Barrier Classifications, and Sensor
Cl assifications

1 PURPOSE

Thi s docunent specifies the docunentation, equipnent, and
components necessary for the Mne Safety and Health

Adm ni stration (MSHA) to evaluate an application for

eval uati on of mne-wi de nonitoring systens, barrier
classifications, and sensor classifications.

2 SCOPE

This Standard Application Procedure (SAP) applies to all
applications submtted to the Approval and Certification
Center (A&CC) for evaluation of m ne-w de nonitoring
systens, barrier classifications, and sensor

cl assifications.

3 REFERENCES

MSHA Program Circul ar PC-4003-0, "Application Procedures For
Eval uati on of M ne-Wde Mnitoring Systens, Barrier
Cl assifications, and Sensor C assifications.”

4 DEFI NI TI ONS

4.1 "Classified" nmeans an MSHA acceptance under the M ne-
W de Monitoring System Programthat applies to
barriers and sensors.

4.2 "Data transm ssion line" neans the netallic cable
| ocated only above ground or in intake air and
I nterfacing outstations with the central contro
ar ea.

4.3 "Eval uati on" neans an MSHA acceptance that applies to
m ne-w de nonitoring systens.

4.4 "Letter barrier"” neans an approved or classified
device that limts voltage and current fromits
protected side and that bears the appropriate MSHA
accept ance mar ki ng.



Ti tl e/ Subj ect: El ectrical Safety Division Standard Application Procedure - Application Procedures For
Eval uation of M ne-Wde Mnitoring Systens, Barrier O assifications, and Sensor O assifications

CDS No.: ASAP2008 Page No. 2 of 17

Original |ssue Date: 1/1/90 Fol | ow- Up Revi ew Date: 3/1/03 Revi si on Date: 2/18/00

Signature/lnitial: Steven J. Luzik, Chief, A&CC

4.5 "Qutstation" nmeans the circuitry |ocated above
ground, or in intake air, which interfaces sensors
with the central control area

4.6 "Power circuit (P.C.) barrier" nmeans a classified
device that limts the voltage fromits protected
side and that bears the appropriate MSHA accept ance
mar ki ng.

4.7 "Sensor"” neans a device providing a sensing or
control function and bearing the appropriate NMSHA
acceptance marking cl assifi ed.

GENERAL

The M ne Safety and Health Adm nistration's Approval and
Certification Center accepts applications for M ne-Wde
Monitoring System (MAWS) Eval uations and Sensor
Classifications and Barrier Cassifications. This package
contains application fornms and instructions for the

eval uation of MAWMS, and for sensor and barrier classification
for use on MAWBs. These evaluations or classifications are
not applicable for use on other systens, approvals,
acceptances or investigations. These application

I nstructions are intended to provide a sinple procedure
wher eby conpl ex systens with performance specifications
wWithin recognized |imts for safety can be expeditiously
processed.

For further information, contact the Chief, Intrinsic Safety
and I nstrunmentation Branch, at 304-547-0400.

APPL| CATI ON | NSTRUCTI ONS FOR M NE W DE MONI TORI NG SYSTEM
EVALUATI ON

An application letter for a Mne Wde Mnitoring System
Eval uati on should contain the follow ng information:

6.1 The conmpany nane, address, tel ephone nunber and the
nanme of the conpany representative.

6.2 A conpany assi gned code nunber - an arbitrary six-
digit nunerical code assigned by the submtting
conmpany for conpany identification purposes.
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6.3 The date.

6.4 The functional bl ock diagram and/ or specification(s)
of the Mne Wde Mnitoring Systemincl udi ng draw ng
nunber (s) and revisions. The functional block
di agram shoul d contain the necessary interconnection
I nformation to insure conpliance with the conditions
as outlined on the MAWS draw ng(s) and
speci fication(s) requirenents.

6.5 The installation and mai ntenance - inspection manual
used by the installer and naintained at the
installation site, to insure that each MAWWBS is
install ed and mai ntai ned according to the conditions
stipulated in the application. As a mninmum the
instal l ati on and mai nt enance i nspection manual shoul d
contain the follow ng infornmation:

6.5.1 For m Nunber/ Dat e.

6.5.2 Characteristics to be inspected and/or
tested, with limts.

6.5.3 Met hod of testing or inspection.

6.5.4 Results of testing or inspection.

6.5.5 Si gnat ur e/ Dat e.

6.6 Sign the application letter.

DRAW NG AND SPECI FI CATI ON REQUI REMENTS FOR USE OF SI MPLI FI ED
PROCESSI NG PROCEDURES

Drawi ng(s) and specifications submtted for a Mne Wde
Moni tori ng System shoul d show t hat:

7.1 Al'l interfaces to any data transm ssion |ine contain
circuitry limting the Data Transm ssion Line voltage
to a maxi num of 60 volts per conductor to ground.

7.2 All outstations are either blue or red in color and
are located in intake air.
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7.

7.

2.

2.

1 Bl ue outstations may nonitor sensors |ocated
in areas where equipnent is required to be
per m ssi bl e.

2 Red outstations are not connected to any

circuits entering or located within areas
where equi pnment is required to be
per m ssi bl e.

Al'l bl ue outstations have MSHA power circuit (P.C.)
classified input barriers installed in the data
transmission |ine and that the barrier voltage
classification is greater than or equal to the

hi ghest power circuit voltage being nonitored.

Al'l blue outstation inputs frompower circuits or
sensors requiring external power for operation have
an MSHA cl assified power circuit (P.C) barrier whose
vol tage classification is greater than or equal to

t he maxi mum voltage of the circuit nonitored, or
supplied to the barrier, or being supplied to the
sensor for operation.

Al outputs of power circuit (P.C ) barriers (inputs
to blue outstations) are 120 volts or |ess.

Al'l sensors in areas where equipnent is required to
be perm ssible have an MSHA cl assification | abel.
(The classification |abel shall designate an

al phabetical classification for the sensor and the
| abel shall be attached to the sensor or, when
necessary for inspection purposes, near the sensor.
i.e., an oil level sensor |abel could be on the oi
tank at the point of cable entry.)

Cabl es from MSHA cl assified sensors termnate in an
MSHA cl assified barrier of the sane cl assification.

MSHA cl assified barriers are | ocated at a bl ue

out st ati on.

Cabl es from MSHA cl assified barriers that term nate
I n expl osi on-proof enclosures | ocated in areas where
equi pnent is required to be perm ssible, conply with
the follow ng conditions:
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7.

7.

7.

7.

7.9

8.1

8.2

8.3

7.8.3.1
7.8.3.2

7.8.3.3

7.8.3.4

8.4

The nodification of existing permssible

el ectrical equipnment and circuitry within the
perm ssi ble electrical equipnent shall be
docunented by the operator under an
acceptabl e Field Mdification Application.

Cable term nation (data transm ssion |ine
froma blue outstation) within MSHA certified
encl osures are to a barrier with a cl assi -
fication that matches the cl assification of
the barrier at the blue outstation. A P.C
barrier wwth a voltage rating greater than or
equal to the voltage input to the enclosure
I's required when power circuits are nonitored
or power is obtained fromwthin the MSHA
certified enclosure.

Al'l cables | eaving an MSHA certified
encl osure and terminating in a sensor nust
neet the foll ow ng conditions:

The sensor has a classification | abel.

The cable is shielded and the shield grounded
at the MsSHA certified enclosure.

The sensor classification has the sane letter
classification as a barrier located within
the MSHA certified enclosure and connected to
each individual sensor cable. A barrier
classification | abel shall be |ocated on the
exterior of the MSHA certified encl osure and
near each and every barrier cable entrance.

Connections to the data transm ssion |ine
shall be between the data transm ssion |ine
classified barrier and the P.C. barrier when
a P.C. barrier is required.

Physical isolation is provided within an MSHA
certified enclosure by neans of an insul ated
or grounded netallic shield around al

barriers and cabl es.

Al'l sensors whose cabl e passes through an area where
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perm ssi bl e equi prent is required, have an MSHA
classification |label and interface wth a bl ue
outstation through an MSHA cl assified barrier of the
same cl assification.

7.10 Barriers or barrier enclosures are attached to the
bl ue outstation and are so | abel ed that barrier
outputs identify the type of sensor to which the
barrier cable is connected, i.e., CO Sensor, CH4
Sensor, Anenpneter.

7.11 Al cables entering blue outstations fromthe P.C
barriers and all cables connecting a classified
barrier with a classified sensor, and all cables
connecting the blue outstation with nonclassified
sensors are shielded with the shield connected to
ground at the outstation.

7.12 Gounding techniques for outstations and barriers are
enpl oyed using no less capacity than a No. 12 AWG
Wre.

7.13 Al'l blue outstations shall contain an MSHA eval uation
| abel with the conditions of use as specified by
MSHA.

7.14 MMS conponents and circuits (except under the
conditions outlined in 7.15) underground
automatically deenergi ze upon | oss of nine
ventilation. Manual deenergization froma
centralized surface control area is acceptable.
Manual reenergization of each individual underground
outstation is required.

7.15 Fire detection circuits that nonitor conveyor belts
or conveyor belt entries neet the conditions
specified by 30 CFR, Part 75-1103, including the
capability to nonitor for four hours upon | oss of
m ne power. Exception: circuits shall deenergize
either manually or automatically upon |oss of mne
ventilation, unless the power supply and circuits
have been accepted by MSHA as intrinsically safe.
Such circuits nmust be manual |y reenergi zed at each
I ndi vi dual under ground outstati on.
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7.16

7.17

Detailed installation and mai nt enance instructions
are supplied to all purchasers or users of these
systens, installation inspection checklists nust be
I ncl uded.

Restrictions of use and nodification of the system
are explained to purchasers or users of these
syst ens.

APPLI CATI ON | NSTRUCTI ONS FOR BARRI ERS (PONER CIRCU T (P.C.)
VOLTAGE OR ALPHABETI CAL CLASSI FI CATI ON)

Conpl et
15) as

8.1

e the application for barrier evaluation form (MHA -
fol | ows:

Enter the conpany nanme and return address in the
spaces provided. Include the name of the
representative to be contacted if additional

i nformation i s needed.

Enter the tel ephone nunber of the conpany
representative, including area code, in the space
desi gnat ed "Tel ephone No.".

Enter the conpany assigned code nunber in the space
desi gnated " Conpany Assigned Code No." (Arbitrary
six-digit nunerical code assigned by the submtting
conpany for conpany identification purposes.)

Enter the date in the space designated "Date."

Enter the manufacturer's descriptive nane for the
barrier in the space designated "Nonencl ature.”

Enter the name of the conpany that manufactures the
barrier in the space desi gnated "Mnufacturer."

Enter the manufacturer's assigned part nunber or
nodel nunber of the barrier in the space designated
"Part/ Model No."

Enter the barrier classification requested (See Table
1 for al phabetical classification or enter the Power
Circuit P.C. Voltage classification requested) in the
space designated "Cl ass Requested."
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8.

9

. 10

.11

.12

.13

.14

.15

Enter the highest voltage | evel (nom nal plus
tol erances) that will be available at the output
termnals of the barrier in the space designated
" Maxi mum CQut put Vol t age. "

Enter the highest current value (nom nal plus
tol erances) that will be available at the output
termnals of the barrier in the space desi gnated
"Maxi mum Qut put Current."

Enter the barrier rated voltage. Barrier rated
vol tage shall neet or exceed 250 volts.

| f applicable, enter the approval agency and the

ref erenced published standard under which the device
has been evaluated, in the space designated "Approva
Agency." Applications referencing approval agencies
shoul d include a copy of the applicable standard, the
address of the approval agency, and a copy of the
test report.

Draw the el ectrical schematic of the basic barrier
design in the space designated "Electrical Schematic
or Drawi ng Reference(s)."

The statenent shall be conpleted by having an

aut hori zed representative sign in the space | abel ed
"Original Signature" and filling in the title and
conpany nane in the appropriate spaces on the
application. The individual signing the application
shall be an authorized representative of the conpany,
who can bind the conpany to the conditions stipul ated
in the application letter.

The Barrier Classification Application Letter (MSHA -
15) shall be submtted for each type barrier being
evaluated. |f applicable, a copy of the test report
of the approval agency which previously eval uated the
subject barrier is to be submtted wth the
application letter. Any drawing or specification
sheet being submtted as docunentation for the
barrier classification shall conply with the
fol | owi ng:
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8.15.1

8.15.2

8.15.3

8.15.4

8.15.5
8.15.6

Al'l drawi ngs(s) have a title block, atitle,
a nunber assigned, a date, and be | egible.

Penci| or ink notations not appear on
drawi ngs being submtted for docunentation.

Drawi ngs show the date of the | atest
revision.

Al'l drawi ngs include a note "Do Not Change
Wt hout Approval of MSHA" which is included
on all draw ngs reproduced by the applicant.

Al'l drawings are in English.

Al'l applications for barrier classification
shall be submitted with a barrier. The
barrier will be returned by MSHA upon

conpl etion of the investigation.
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8.15. 7
TABLE 1
CLASS VOLTS CURRENT CAPACI TANCE I NDUCTANCE
(Qut put) ( Max) ( Max) ( Max)
A 5V 3A 5 nF 100 uH
B 5v 1A 5 nF 1 nH
C 10v 3A 60 uF 100 uH
D 10v 1A 60 uF 1 nH
E 12v 3A 30 uF 100 uH
F 12v 1A 30 uF 1 nmH
G 15V 1. 25A 15 uF 300 uH
H 20V 0.7A 7 uF 1 nH
| 20v/ 10V 0. 7A/ 0. 1A 1 uF 800 uH
J 25V 0. 3A 3 uF 10 nH
K 30V 0.1A 1 uF 15 nH
L 18V 1. 0A 10 uF 1 nH
Z Sensor may be connected to any cl ass barrier
(non-electrically operated sw tching devices,
t her nocoupl es, or resistance tenperature
detectors).
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9 APPLI CATI ON | NSTRUCTI ONS FOR SENSOR CLASSI FI CATI ON

9.1 Conpl ete the application for sensor evaluation form
(MBHA-16) as foll ows:

9.1.1

Enter the conmpany nanme and return address in
t he spaces provided. |Include the name of the
representative to be contacted if additional

i nformation i s needed.

Enter the tel ephone nunber of the conpany
representative, including area code, in the
space desi gnated "Tel ephone Nunber."

Enter the assigned conpany code nunber in the
space desi gnated "Conpany Assigned Code No."
(Arbitrary six-digit nunerical code assigned
by the submtting conpany for conpany

i dentification purposes.)

Enter the date in the space designated
"Date."

An aut horized representati ve of the conpany
shall sign in the appropriate space | abel ed
"Original Signature." The individual signing
t he application shall be an authorized
representative of the conpany who can bind
the conpany to the conditions stipulated in
the application letter.

Enter the manufacturer's descriptive nane for
t he sensor in the space desi gnated
"Nonmencl ature. "

Enter the name of the conpany that
manuf actures the barrier in the space
desi gnated "Manufacturer."

Enter the manufacturer's assigned nodel
nunber of the sensor in the space designated
"Model No."

Enter the sensor classification(s) requested
in the space designated "Cl ass Requested."
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.10

.11

.12

.13

.14

.15

Sensor classification(s) should be consi stent
wWith the specifications of the barrier
classification(s) to which it wll be
connected. (See Table 1.)

Enter the total of all the capacitance

(nom nal val ues plus tol erances) contained in
the sensor in the space designated "Maxi num
Total Capacitance."” If the sensor has no
capacitance, indicate with "N A" or "None."

Enter the total of all the inductance

(nom nal val ues plus tol erances) contained in
the sensor in the space designated "Maxi num
Total Inductance.” If the sensor has no

I nduct ance, indicate with "N A" or "None."

Enter the ohm c value of the | owest rated
resistor (nom nal value |ess tol erance) of
the sensor circuitry in the space designated
as "M ni mum Resi stor GChnage. "

Enter the wattage rating of the | owest
wattage rated resistor (nom nal value |ess
tol erance) of the sensor circuitry in the
space designated as "M ni num Resi st or
Wat t age. "

Enter a brief description of the basic sensor
design (i.e., manufacturer's specifications,
circuit design, internal conmponents, etc.) in
the space designated "Brief Description of
Design." If electrical schematic, |ayout
design, or parts lists are necessary, the
drawi ng numnber (s) shall be referenced under
the "Brief Description of Design.”

The application letter shall be conpleted by
havi ng an aut hori zed representative sign in
the space provided for original signature and
filling inthe title and conpany nane in the
appropriate spaces. The individual signing

t he application shall be an authorized
representative of the conpany who can bind
the conpany to the conditions stipulated in
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the application letter.

9.2 Conpl ete the application for Active Chem cal / Hot
Fi | ament/or MSHA Pre-Accepted Sensor eval uation form
(MBHA- 17) as foll ows:

9.2.1

Enter the conpany nane and return address in
the spaces provided. |Include the nanme of the
representative to be contacted if additional

I nformation i s needed.

Enter the tel ephone nunber of the conpany
representative, including area code, in the
space desi gnated "Tel ephone No."

Enter the assigned conpany code nunber in the
space desi gnated "Conpany Assi gned Code No."
(Arbitrary six-digit numerical code assigned
by the submtting conpany for conpany

I dentification purposes.)

Enter the date in the space desi gnated
"Date."

An aut hori zed representative of the conpany
shall sign the appropriate space | abel ed
"Original Signature.” The individual signing
the application shall be an authorized
representative of the conpany who can bind
the conmpany to the conditions stipulated in
the application letter.

Enter the manufacturer's descriptive name for
the sensor in the space designated
"Nonencl ature. "

Enter the nane of the conpany that
manuf act ures the sensor in the space
desi gnated "Manufacturer."”

Enter the manufacturer's assi gned nodel
nunber of the sensor in the space designated
"Model No."

Enter the sensor classifications requested in
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. 10

.11

.12

.13

.14

.15

. 16

t he space designated "C ass Requested.”
Sensor classifications should be consistent
with the specifications of the barrier
classifications to which it wll be
connected. (See Table 1.)

Enter the total of all the capacitance

(nom nal val ues plus tolerances) contained in
t he sensor in the space designated "Maxi mum
Total Capacitance."” |f the sensor has no
capacitance, indicate with "N A" or "None."

Enter the total of all the inductance

(nom nal val ues plus tolerances) contained in
t he sensor in the space designated "Maxi mum
Total Inductance." If the sensor has no

i nductance, indicate with "N A" or "None."

Enter the ohm c value of the | owest rated
resi stor (nom nal value |ess tol erance) of
the sensor circuitry in the space desi gnated
as "M ni mum Resi stor Ohmage. "

Enter the wattage rating of the | owest
wattage rated resistor (nomnal value |ess
tol erance) of the sensor circuitry in the
space designated as "M ni num Resi st or
Wat t age. "

Enter the MSHA assigned investigation nunber
(A, WM etc.) where the sensor was
previously accepted by MSHA. |f the sensor
was not previously accepted by MSHA enter
"N A" or "No" in the space designated

previ ously eval uat ed.

Enter a brief description of the basic sensor
design, i.e., manufacturer specifications,
circuit design, internal conponents, etc. in
the space designated "Brief Description of
Design." If the sensor was previously

eval uated, explain any nodification to the
previ ously eval uated desi gn.

The application letter shall be conpleted by
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havi ng an aut hori zed representative sign in
the space provided for original signature and
filling inthe title and conpany nane in the
appropriate spaces. The individual signing

t he application shall be an authorized
representative of the conpany who can bind
the conpany to the conditions stipulated in
the application letter.

9.3 The sensor evaluation application letter (MSHA-16 or
MSHA-17) shall be submtted for each type sensor
bei ng evaluated. Any draw ng being submtted as
docunentation for the sensor evaluation shall conply
with the foll ow ng:

9.3.1 Al'l drawings have a title block, atitle, a
nunmber assigned, a date, and be | egible.

9.3.2 Pencil or ink notations not appear on
drawi ngs being submtted for docunentation

9.3.3 Drawi ngs show the date of the |atest
revision.

9.3.4 Al'l drawi ngs include a note "Do not Change
W t hout Approval of MSHA" which is included
on all draw ngs reproduced by the applicant.

9.3.5 Al'l drawi ngs are in English.

9.4 Al'l applications for sensor classification nust be

submtted with a typical sensor. The sensor will be
returned by MSHA upon conpl etion of the
I nvestigation.



MBHA- 15
APPLI CATI ON LETTER
Barrier Cl assification
for use on
M ne Wde Monitoring Systens

COVPANY NAME & ADDRESS
Chi ef, Approval and Certification Center
| ndustrial Park Boul evard
RR 1, Box 251

Tri adel phia, West Virginia 26059 Artn:

DATE

Conpany Assigned Code No. TELEPHONE NO
GENTLEMEN:

W are requesting an evaluation of a barrier to be used on M ne Wde
Moni tori ng Systens.

BARRI ER SPECI FI CATI ONS FOR MSHA USE ONLY

Nomencl at ur e

Manuf act ur er
Part/ Model No.

Cl ass Request ed

Maxi mum Qut put Vol t age
Maxi mum Qut put Current

Barrier Input Voltage Rating

© N o Ok w NP

Appr oval Agency

ELECTRI CAL SCHEMATI C OR DRAW NG REFERENCE( S) :

I (Original Signature), (Title)
attest that (Conmpany) will rmaintain signed

I nspection records traceable to each unit on which we affix a
classification label, to insure that it neets all the safety requirenents

i sted above.




MSHA- 16
APPLI CATI ON LETTER
Sensor Classification
for use on
M ne Wde Monitoring Systens

COVPANY NAME & ADDRESS
Chi ef, Approval and Certification Center
| ndustrial Park Boul evard
RR 1, Box 251 Attn:
Tri adel phia, West Virginia 26059

DATE

TELEPHONE NO

Conpany Assi gned Code No.

GENTLEMEN

W are requesting an evaluation of a Sensor Assenbly to be used on M ne
W de Monitoring Systens.
I (Original Signature), attest to the foll ow ng:
1. No power source is connected to or within the sensor, except
t hrough the MSHA C assified Barrier.
2. Chem cal or hot filament conponents do
not exist in this sensor.
3. All notors are brushl ess type. FOR MSHA USE ONLY
4. Light-emtting diodes are the only
i1 lum nating devi ces.

SENSOR SPECI FI CATI ONS
Nonencl at ur e

Manuf act ur er
Model No.
Cl ass Request ed

Maxi mum Tot al Capacitance

Maxi num Tot al | nduct ance

M ni mrum Resi st or Chrmage

© N o Ok WD

M ni num Resi st or Watt age
BRI EF DESCRI PTI ON OF THE DESI G\

I (Original Signature), (Title)
attest that (Conpany) will rmaintain signed

I nspection records traceable to each unit on which we affix a
classification label, to insure that it neets all the safety requirenents
i sted above.




VBHA- 17
APPLI CATI ON LETTER
Active Chem cal/Hot Filanment/or MSHA Pre-Accepted Sensor O assification
for use on M ne Wde Mnitoring Systens

COVPANY NAME & ADDRESS

Chi ef, Approval and Certification Center
| ndustrial Park Boul evard

RR 1, Box 251 _
Tri adel phia, West Virginia 26059 ALtn:

DATE

Conpany Assi gned Code No.

TELEPHONE NO.

GENTLEMEN

W are requesting an eval uation of a Sensor
Assenbly to be used on M ne Wde Mnitoring Systens.

I (Original Signature), attest to the foll ow ng:

1. No power source is connected to or within the sensor, except
t hrough the MSHA C assified Barrier.

2. Al notors are brushl ess type.

3. Light-emtting diodes are the only illum nating devi ces.

SENSOR SPECI FI CATI ONS
FOR MSHA USE ONLY

1. Nonencl ature

2. Manuf act urer

3. Model No.

4. O ass Reguested

5. Maxi mum Tot al Capacitance

Maxi num Tot al | nduct ance

M ni num Resi st or OChmage

M ni num Resi st or Watt age

© ® N O

Previ ously Eval uat ed

BRI EF DESCRI PTI ON OF THE DESI G\




Ti tl e/ Subj ect: El ectrical Safety Division Standard Application Procedure - Application Procedures For
Eval uation of M ne-Wde Mnitoring Systens, Barrier O assifications, and Sensor O assifications
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Original |ssue Date: 1/1/90 Fol | ow- Up Revi ew Date: 3/1/03 Revi si on Date: 2/18/00

Signature/lnitial: Steven J. Luzik, Chief, A&CC

I (Original Signature), (Title)
attest that (Conpany) will maintain signed

i nspection records traceable to each unit on which we affix a
classification label, to insure that it neets all the safety requirenents

|i sted above.




